Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-280394 
(43)Date of publication of application : 02.10.2003 



(51)Int.CL G03G 15/09 

H01F 7/02 
H01F 13/00 
H01F 41/02 
// H01F 1/08 



(21) Application number : 2002-079789 

(22) Date of filing : 20.03.2002 



(71) Applicant 

(72) Inventor : 



RICOH CO LTD 

KAMOI SUMIO 
IMAMURA TAKESHI 
KAKEGAWA MIEKO 
KAMIYA NORIYUKI 
HIZUKA KYOTA 



(54) METHOD FOR MANUFACTURING DEVELOPING MAGNET ROLLER, DEVELOPING 
DEVICE, AND ELECTROPHOTOGRAPHIC IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a magnet roller, 
which is increased partially in magnetic characteristic by 
bonding and fixing a magnet piece formed of a rare-earth 
magnet in a groove part formed on the outer 
circumferential surface of a pipe- shaped plastic magnet 
roller body, low in cost, high in the magnetic force of a 
developing pole and high in quality by solving various 
problems resulting from compression molding carried out 
by filling the groove part with rare-earth magnetic 
powder. 

SOLUTION: The method for manufacturing the 
developing magnet roller having the rare-earth based 
magnet piece 4 fixed in the groove part 3a of the magnet 
body 3 comprises a compression molding process of 
molding the magnet piece to be fixed in the groove part 
of the roller body by compression in a special metal mold 
1 1 and a fitting fixing process of fitting the magnet piece 
molded in the compression molding process in the 
groove part of the roller body holding a mandrel in its 




center hole and bonding and fixing the magnet piece under pressure. 
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(57) mm^ 

>y Mf-X^ig«@S-r S il J: o T-gl?^}'®^ 
imik^^^'] "7 ^ -y h P - 3 cD?i§|5 3 a F«3 






(2) 

1 

i:. 10 

a 'fc-ocoMi^^^-r^''^^:?^®'^^^^')' ^^^^ 

tiT^«HS$ti«#±M^©v^"^.>y he-Xi:. ^ 20 
-X^«^@SLT*g^#^^'^-^y hn— 

MIHS;S3^;V«^I@^M/c31®v^'t^>y h 
1tit®H-^rt{ciHHbTv^^^<y Vn-'y^Wo^Wz 

-y h n— 7®S5i*ffio 30 

n-cM«@s^n^#±ii^©-?^~^-^y h^-xi:. ^ 

fHim^L. linffiL3S:Jb^?.^«HS'rs«t^@SXg 
fi^gfS-^^^'y M^-Xffi4^ffi*\ MfH^gPOM^lRl 

-s mm? 9% -y h p - ^ cosjg;^ 

tf-Xi:#j6-r«fitBx J^t?^jttcT¥Sgp^^tt. to 50 
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tHn-r/i/^N^ssxiejc^stt^ v^^^y h e-xo«?^ 

*® 2 tcfa«cOS#v^T- >y h u-^®»5i;^So 
Cl»^^ 5 ] MIH#±SI^©'7 >y -X a. M 

-F e-NI^#;^^fflV\ /Uy^^M;^i:bT757^> 

V\ mWM.^ 1 w t %iJ^± 1 0 w t LfcC 
^#itfcf SM^:SK 2. 3X«4©^Brn:&^-^lciH 

[ff 6 ] Mi2^±«l^®v ^ >y h If-XC^ffi 

tir?>m^l. 2. 3. 4X«5(DMti*^-:®(cf2m 

©^mv^^ -y h P-^tDMjgT^So 

im)m 7 ] i nm. e tci 2Sto:^#v >y h 

P-9<DM3i*^f^ <fc ^ -CSBS n/c:S»v >y h P 

-^^:S^p-^{i:ffl*^jiA.:^c i:^#m^it-s:S«^ 

Be 

[0 0 0 1] 

'So 

[0 0 0 2] 

<fc o Tis^x y -fco9\-Mmimn luwhrcmmi^^ 



(3) 

3 

[0 0 0 3] m^ii±m(Dmmmjimii^m^tzmm\^ 

LXlt. H9 (a) (b) (O^WmWH^^^^ti:'o 

r^m^Lrz^m'i-imx^^o (a) ®^-r:/ 
^■^'mnLh.'<i^m\^tmm:m^. (b) 
^m\.rdmL^mxx\^-^o v^-^>-yMf-x4ti. ^ 
rsmkm}L\.x. m%M.. m^%2 545601^© 

rv^T>>y hn-;l'J (BiE^S («) ) 7x9 

n^. m-n'm r - f e - b %mm>im-^w^t^hi^ 

4-5 8 8 9 8^^^^ rMTj-tti^S^S^tfcV^^y 

(Hii^S («) ) mm i-^^^y 30 

[0 0 0 4] t^:6X\ m9(DmMmi^i3\^^x. 
X^K>. LT«^WJcig^^?{l:-&t(^IM^L/c 

E A (x^py • x^;l/T^ U W h«a-&#:) . E V 

A (x^py • trx;i/±ta-&#:) m(r>x.i-\yy%\t-B 
ti. CPE (m^ft^i^Ux^uy) ^om*?^^^;^s N 

Ji^i*i:bT«. ^iiXSoiaiiiS^t 

/^^'/^^CDV^^^.>y hP-9*ft3©^Ji 
-y h H°-X 4 ^Si6iAtj?ig|5 3 a >&3^figL. 
^gP3 a |^{cv^^^y h e-X 4 ^^^LTg^^SS-T 
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*#:3§S!iit-§Ji^. :/-7X9^>y^v^^>y h'feL< 

a F^fcS^ 2 ^Jf A ^gP 3 a (^{CV^'^. -y h H-X 

■?^^>yha-9l^#;sci:*^7?tsfci6. ^^fc^ 
^y h a - 9 ^^Sjil" § c i: ;f!)^i? t § f!Jji:*^fe 

So 

[0 0 0 5] fcC^-p. ]l^fi(cj;?9Jgfig*nSh-f 

-il!#cDiiiM^lSi6^fci6{c. v^':t-'y hP— 7 He: 

1 0^#M) o 

®]S#«i(3D^ti5b^2 0° OT-^fe^cJ: (S^C0 2^ 

5>;B^«-ettl>i5 0° ) o 

(Hi OPftDB rffi) :^)^8 0~1 2 0mT-^^ 
a^SCi: (^^*c0 2fi!t^]S^«^IH;) o 

^^IJ(TT-fe^o !a^*cD7x9^' h^v^T^-y h-eti^fa 

a^fig^nlll-^feD. ^x;?i;l/:¥^-«0#)^J&fflV^Si^ 

^x^.;P^-«cO}iS^^5^i:tT. Sm-C 
o?^> NdFeB^. S m F e N^CD#±M^5*^S< 

^h^x\,^^t\ rnnwrnxmrn'm^^. wc^ 

{bbfc < LTli. N d F e B^#5^*^^fe®n 

Tv^^So ^m-ZQ%\t.Vi^m.im<~wmxws. 

^y h D-9©^F«3{i:iia^*115^ir&M«fSSI5ftS 

fi|l■^^ (Dv^^^ V y if-x 4 i; LT. ^m^'^t^y F 
(z^^y^jo {^:^iXbfc?l±^:^-^yK^i5>&fflv^s^ 

ll±^#yFM5<0figMiafctT£D5&K (^^. S 
A^^D-^-ri/^ :S#P-9©P-9fi*tt3 0 cmgjSf 

m:X^^. ^■^iiU<rym.iS'>L<.\z.fm.>Lfs.^o 

±®:i?y FMST'fe^'^^"^ V Y ^f-X 4 xi-^if.^ 
3©3^fi/^9^y+{cj;oT. ?ig|5|^'\©«-&@S^(i:^ 
y^^y Mf-XOttS?5^46S»S*WU. (± 1 0 
mT) . :^|JgeeWfi (±2° ) ®f±«iB*^afiicT-*^ 

< ^;Sc C3)#±ii.-i?y K{^5®^SSi3X h 

(2mmi|iiX 2mmii*X 3 0 Ommft^TliIl 0 0P3 

;&20~40vol %^t?^. ?16f»0'^W^:^^ffi< ^: 

[0 0 0 6] ^CT\ .tNyF^^fflL^V^T^^>>y htf 
-X^fflV^S'^<^ Si 1 (a) (C^-r-fc^fJiP-^* 

f!^ 3 <m% 3 F*3 a Km5l»<D?*;&^« L. Iinffi#l5 5 ^ 



(4) 

5 

gp 3 a KmGm^%mLsmm.-r^ smmmB i 
-r. HI 1 (b) ic^ti^^im^saff^umm^Lx 

LT. #|g0H 59-146073 ^{^m hla^mBO) 10 

Mji^^j (H3i^« (m ) ntt^^©$ftgp#© 
So ^fcs ^jps <-r 5 

[000 7] 

t^o 40 
[0008] 

[i^^^-rsfci6®¥ig] ±mmm^Mm-^rc 

:/^X^'y^'^^^^y hS!tO-7^^^y 

y^.>y h e-X ^#^fcig#V^^^. >y h D-7©» 

y h tf-x^*ss'j©^^i^T«iSiBScM 50 
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v^T->y h tr-X^^i^^TLf^fcS^^ISifLfcMfHv^^ 
>y h e-X) iL LT^ ^M#'!4®ftV^^±MM5^ffiV^ 

tSo ^{iis i±li^Mf^(i:^'^LTv^"^>>y htf-x^ 

i:^xmhtifcmmtrjiV)^ Ltf^^sm^mmm^ 

m^m-B-^ti^Tcib. v^^t>«y he-X©#iS^je«S 
{5^^?av^i2^g*^55:V\ c:0fci6^ /^-O^^i: LT^^fflT 

[0 0 0 9] mM^zcD^mit. nmmo^mmmi^my; 

^X^>y^v^';^>y h^(7)v^'^>y bP-^*#:^. U. 

^?igi5i^tc«-&* tir^«@gs n§#±«^cD N'^^T- 

v^^^y Mf-X^ij^@^LT7^liiS#-^^^>y h 

P-9^t#^m-&iaSXgh. MfB*tf^^^v^^^>y 
hP-9^SS3i';H^tciBBLT. -iSS?i-rsS:S 
3^;l'«^Xigi:^ MISS:S3^;V«iixS^;SfciS« 
v^^^^y ha-^^^iig[®3-^t^tciHBLTV>^^^y 
hD-^*ft<D*^{i:SM-rS3-^'S^X@^. 

s ii w^^-r^o ff*:s 1 immommmm^ 

i^iE>f}-^(Dy3mci:^Xf^7.i^y^-^^^yhu- 



(5) 

7 

[0 0 10] m-^mA(omm^t. m^m2^\^x. wm 
msnm^zx^im-m}<ir. Mi23-^;i/S^^tf^x 30 

±IS?^®v>^^^>>y h e-xtis iMHi^i: LT#*'I4N d 
- F e - B l^35« S m- F e - N^**i^ffl 

v\ ;Uy'^umh\.XT^/'y'7y%(Dy'7ytiy^ 
%JX±1 Ow t%Ji^Ti:LfcCi:^#iS[i;f ^Uy 40 

\z i ^ r +5>=&®s^f#§ c hff^xt. mmiMis^m 

yM6(DmMlts WMMl. 2. 3. 4. XJiS^ilfeV^ 
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[0 0 11] m>m7 comim?>mmmmits m^m 

■:3xmm-^tircmm^^^yhti~-^^mmu-^iLm 

3^j^A.rc<itmwit-r^o ^mmysmici:^xmmL 
tcmM-^^'^-yhu-^^^h^xmBti-^^^mfpu 

mtncx^x^h^mmmti^mwr^ctffix^?>o m 

ctiicj^tiif. wmwi^^o^mwmm^^^Lxmm 

[00 12] 

(Djfmici: ^mmicmmt^o m i n^^mo-mmm 
m9icmLrcm<s y^x^-y^x'y^^^y h*^e.:fesR 

^ ) 3 (ommmi^^i'frc'prj: < t ^--Dcom^ 3 a 
^LxmrnMLtzmm^^^-^y 1 
ic^^xmRicBs^stiTc/u^mi^o):^. as^M 

A^mwiU mm 'm^'r^^t^cJ^^'^^^yhu~ 
(a) (b) tts n-9*f^3cO?ig|5 3 arttCgS^n 

sv^^^y Mf-x4^, mmmii im^miim 
t^jmmmxn^^u hi (c) jiEEi^^Mx^fc 

Xf^m-^tiTc^'^^-y h ^~7s 4 §lt^2 
T{»ifSnfcP-9;*:fi^3CD}ig|5 3 al*Itt«-a-U M« 

@^"r««^@^xig^^LTv^«o fiP^. 

im\.xM^nxmmm^{Vo d 1 
aF«3{cs^ttsn?«^t-«fl5^^{i:ffiiiifig-rso msfl^tt 

tCffiUfig^^ tlfc#±M^V^-^. >y h If-X 4 ii. ^© 

^$?ig|5 3 al^fC^T$-&TM«@^-r§o 

T'^i^ ^frt-&2 Ui, ?ia53 acDWP:ib^±[Rlt{c*SJ; 
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[0 0 13] $-r\ 01 (a) {c^Si/^ra. #^*^$:i 

2 cDTffitiTgP-f- h 1 3 c i:{c<fc Diie^Tt 

1 2a^MlhLfct^MT% 0^LJ5:l>5K«§i5b^e.£O3t 10 

!^ (3y;-^>!7yK) 4 a^i^^^l 2 al^fui^-fc^'r 
«o ^fes i^T^l 2 a®lT{CP— 72fc#:3iO?ig|53 a 
<Dmof}mmr:S> J; a {<:^i6^ 1 1 ©fitBM#^Si6 
§0 ^fc. Hi (b) tc^f i-pf;:. IfTXl 2 acOit± 
icMS.^^ 1 5 a A^12S1-S J; 5 (cipffi^M l 5 
2^#:i 2±(ci^l&*>&T*^6s j&nffigP^l 5 a^i^l 

*-&Tmaj^«© x-^"^ y h H-X 4 ^^M1-§o 20 
figMffiti 1 ~ 1 0 t 0 n/c m' . T'PXHiftt 1 

~i onifci-^o ?igi53 at)mi^i^ mnmm) -e^ 

^t?. ^tt^©5^IHim2 1 aF*}tc«a-9*#:3 CS 

y h tTfc < o Mg|5 3 a ^tC^M^^J 6 ^^ibm^ LX 

:k^^X\ mi (c) fC:feV^Tli. "Tgpy-M 3^7.^ 
^F*-tiTli;^l 2 aCDT§l3|Sn^PflS^L. MlriMS.^ 30 

1 5 a^<Dmcon&^mic^-oxm'/ifH(0'^'^^y v 

tf-x 4 ;&T:^'\Jf Lm LT^®$ $ D-^*f*: 3 ®S 
g|5 3 a l^{C^T*-&> ilV^T-^^^^y h If-X 4 

3 aF*3T^I(nJ±l-iltt«o ilcDilBJIt*. ®S^ij6:?)«t- 
^*-eMtte>tX. ^©^'^)i!lPJE*«0. 1~2. Oto 

01 (d) «*^i^<D3S^y^^y hD-9l*^^^t 

[0 0 14] C(Di:olC^^m(Om 1 cO^Mff^tltC^§ 
■7^^^>>y hP-9®S3g^S}^43V^T«. ^Ml2®i^ 40 
?^l^{c^©is&3 y/^':^ y F 4 a 7.^~i^ 1 4 

y<(Dr^ma^mmLx~?':f^-^y h e-x 4 
nv^^s mmmmitr^^xjm&Lmi'f^o ccotc 
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yh\^-7.(Dim^ibmm^^±xt^(ox\ mji (± 

1 omT) . nmimmm (+2° ) coii^fii^&a^-e 
tSo sfc. ^m(D;uy^tfi^xh^. m±mmG 
m<D^^m^i^mcM)sb^ctt)'ixt?>(Dx\ ^^Wu 

MMLTV^^^>>y ht!-X^x'^^>>y hn-9*#:©?i 

x^m^-r?>mK. mi<Dmi)m^tr£:s,-:^x\ 
mmxi-^ t Lxm^iix^miammT. v ~y'ic^-:> 
xm^tiTcmmtrj:^. Lt^^smi^mmBm^mc 

m^^n^ Tctb. -^^^ -y h e-x®#i^^Sti$ is H 

[0 0 15] mz\x-^^m'^z<^uwmic^ 
■!^mwm (mmm ^^-rsr-feSo 02 (a) 

jgtfcTfe^^CS^N-^'^^^y hD-7 1 ^Sn-f/V 
3 0 rt{ciagLT3l®vyt^>y h 1 
S^sn^;l/«?iX@. 02 (b) ti^ 3®#v^^^yh 
1 ©D-9*^^3 f£tt^mMtc«S^t-^fci6cD3 
-^*^X@^^tTV^5c S-fs 02 (a) {C43V^r 

:^^yhn-^l (v^^>y ha-9*^3SLt5v^;^>y 

htf-X4) ^^:s;=i^;V3 0©cfS[^§l?{ciaBtT. 
?t±li^(fv^'^. >y F tf-X 4 (c^ri- 

3-r;V3 0 P«g{c. Tfc^^S^v^^^y F 1 ^^B 

(fflv^a. v^T>>yFe-X4) ^NS«i^1-^o «^ 

Tm\m±wmBo:>mmmm.mc j; o rs^: d . 15 

kOeJW±*^T?fe.53E)\ iaji±. Jlf^L<«2 0~3 

0 k 0 el?fT^-5o ^^Sn-f/l/tctS^^^tt, MW^ 
^% -y h 1 ^|!^A^0 3(a) (mmiMr\t.7^^i:. 

dfc. Nffi^s»ctf?i$n^o ^v^-e. 02 (b) \z. 

^\^X\t. P33^{i:i2BUfc^iC©3-^3 5«0F«gmc. 

Mf2^S3^;l'a^Xg^MfcS»v^^^.>y hD-^ 1 
(■^ -y h D - ^:z^'f*: 3 Slt^V -y -X 4 ) ^ 
IHBLT. ^^~:t>^y hli-X4JXM-tDgPij\ ip-^D— 5 
*ft3tD^i^{i:«?^f So (3-^«mX@) 



11 

liM^tis m^amz (b) K^-rx^yrxumthrcm 
[0 0 16] -'micmi^i:^^±t^mm(Dimts m 

?^*3^;l/<D#ti( (A * t u r n) T^^^tl-SJiJ^ 

02 (b) ic^^Ltcm^s-^^mmvit^m^m^n 
[0 0 17] ifmm(om3(r)mmmim^mB. 

2^1*: 3 ©^^3 3 a F«3fciaS*nS-7^^^> >y hlf-X 4 ^ 
g|5 3 aF«3fi:m-a-'r§l^®:^lnlJbm^oTl/^<&o fip-^s * 

1 2 a \Hxoj±mjmj^m^&mt^^^^^ y h t!- 30 

XffiM4 A:^)^ ^g|5 3 a®M:^I^Hl^M3 A^^:^^'r 
J^^©il3g:^SK^V^T 3 (Om^ 3 a 

#:©^Mi i^mu c(Dmii i^m^^rmmA 
a ^^gP3 a mm^'Jtmxm-^'t^Bmcs.mm- 

x4«. -sx-7;v4 o±{ci(M$nsc 

T-tt. $i{C-fe-y h$nfc§tt#2 l©^lfEim2 1 art 
{<:MgP3 a^S|qItii:LTn-7*ft3^@^LTfe 40 
0 X 3 a cDrjaPttr-:/;!/ 4 0 ±ffi® >y h tf 
-X4 i;^-a-tfc7j<¥:^[^{cfSBbTV^So r- :;^Vl/4 
0 ±0 >y h tf-x 4 ;&7J<¥^^i^I^■^±T?ig|5 3 a rt 

H^jij^^T-rso ^si i(Dmis.its mnc^Ltci>(o 

tmi^X^^o r-^>4 0ti. #M:*:^^:l ZCDM^l 
2 a7b>P>mTbT#fcN'^'^.>y ht!-X4^fuB^^i6^ 
ifrS/ci60;«WF4 l^&^LTV^So Stt^2 Itt. 

3 ^3£Jt htc 1 1 fc, ^(Djigp 3 a ©TUrt 
M3 A;b'^x-7';l/4 0(D±®i:|^^^;^i::&'S<fc■5{^:^ 50 
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[0 0 18] S-r. H4 (a) ic^r^^rit. 1 

2©Tffi{^Tgi5y-M 3^mm^^ctici:y)m:r:. 

J^t5X^-i^l 4fcJ;S^D^!9Slf^^ffll/^T?itt 

1^ (3y;-?^7yF) 4 a>&if?^l 2 a rtfci^-fc^^-T 
So ^*5. i^?^;i 2 a®fiTfCx-:/;V4 0(D±ffi:<)^fiL 
B-rs<fc^{i:^46^Ml 1 ©fitBPfl^^^idSo -^{c, 
04 (b) fc^t-J:"5{c. ilJ^l 2a<D[fi±fcA[lEEg5M 
1 5 a *M4B1- S J: ^ {c|raJ±^M l 5 1 2 ± 

imm-^^rt}'P^s M&^Ul 5 a^ifTXl 2 arttcfl 
tjA*^rtgl5®^'l4IJ^4 a^APff-r-So ffiHsSc 
MftlS^^SIgClil«6?)jSbT?i'l4lB^4 a^&Hfk^-arTmM 

BV<.(D-^^^ y h e-x 4 :^mmt^o m^if. ^mm 

til-l 0 t on/cm' . fUxmmtl-l OMt 
t^o }ig|53 a*^lt^r# (H^Sfl^^^) IffeSfcfe^ V 
^^«y h e-X 4 t, C(Dji^P«3{c:^'ai^^T'«r&-rS^ 

^2 lcDSJtHm2 1 art{C«P-^*#:3 (:S;^2ti 

ffX^*^) jiSPIgp*^f— :/;Hl!l>&lRl<<fc'5tc-fe^y 
h LTI3 < o JggP 3 a rtOrtMfcii^tf^J 6 ;&^i6^* 

04(c) tCfel/^T«. Tgpy-F 1 3^X9 
-< ^^"^xm-K 1 2 acDTgPPlP^rat. HtiiiiPEgP 

# 1 5 a^oMomB^m^^^xw^no^-^^^y v 

t!:-x4^T:^-\ffLmtr^cD$*x-:^;U4 oo± 

m^Lrj:\,^mVTh^^m^^^X^^^yV\i~7.A^ 

\tO. 1~2. 0 t on/cm' @gi:1-So (^-^13 

[0 0 19] :*:^lSi6J^^l?«. 1 2 a rt7?v^;^i'y 
F if-x 4 ^Aflffi Lfc ^; t ©^inffi^iojfcfiLfi'r § 2 ocd 

ffi4A^^. ?ig|3 3 a©ji7j[nlrtM3 AJ:g«1-Sj:'9 

mi(r>mmmhm.^x\,^:&o cti^mst-nt^. u 

IS^S^WlKT^l 2 artOMffi (^BTjIrI) ?igl5 3 

jS^^#msU"esSo *ii0^co^3®^«^Mtc^s-7^ 

n-9*^^^v^^oy Fif-X^^ff^S'&SC^;:5: 

<. mm^^^-yvx^-'y^mm^^his^xt^o c 

©.fc^tcLTSB^ti/c^^^-y FP-9Uiv -(gnx 

t^o Sot. E^. 5teD^^^< U 

#±«^v^^^. ^y F e-X©fp®^SS$-i±S <! 
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13 

m^\H±r^^?>(Oi:\ mtl (±1 OmT) . :^g{4BfS 

s (±2° ) (Ditmimmm-^'t^o ^tc. ^m<o?u 

-So 

[0 0 2 0] $fc. mi(DmMBmtim^£'0. B3<D 

(b) •t«±T77[R)) A\ -^^^^^-y hD-9?igP3 aCD 
tii^fn] (M^rlRl) 04 (b) CD^^ISI^^D-^*!*: 

^^y^trs^xmn^o x'^T>-y he-x4(Dja 

*u^o ^^x\ ^^BmmsmmBmic^h^rii. s.m 
ti, ^SLfc^s^stt*^#e.n^v^~t>>y htf-xo 

[00 2 1] m 5 4 ommBmic^ 

L xz.^^^<Dm'^mm L fc^ (c# w lx^^^o 

m*>. "^^'t- >y h D-9*l*c 3 (D^'Mu 3 h rticjf Xf 40 

>yMf-x4) tnmt^imi^. m-n&i^x^m.m 

D ottliSCD^^, JS'JXgTT^^ 'y h t!-X 4 m± 

t. mmm(onm^ttixLmot)\ :^mmmmxi<t. 



#18 2003-280394 
14 

m 3 (Dmmjfmic^\^^x. #±ii^v^^t. -y h e-x 4 

^Sji'r«^>{c^ffl'r^Mei^4 a i: LT, ^^ttN d 
-f LTT 5 / i^^y^cDv"7 >y :/U y 

^'M^iit^^^ Lrcumm\>\ mmmm^ 1 w t °m 
± 1 0 w t %&rftLrc^timwi^xh^o *^0^©^ 

1 UCj;;SJ±fi«i:<i;-:3TJl^fiSct/cV^^-y he-X 
fci6, -^^'^ >y h e-X 4 ^EEiSifiSc^-r ^i^tii^M-r § 

'yif^m^LTzimtrji'oxm. cnim»tLxmt> 

4a^o LA^L, mmt^it^^iymmtLx. mitu&ff' 
1 2 o°cj;^±2 0 ov&rf(DMn^^MLXh^^. 

^i^mmmi^^rcwm^mm^ ^ 3 a rtjc v 

[0 0 2 2] LTb^U -^^^^--y ^P-^*f4:3%:P^■r 
Si©)i^:LT^i. E E A«tji^-f ^Dyife^^^^ntv^ 

;gfci6, 1 2 0°CJ^^±2 0 OV&rfCDU&XMBir^ 

^^^y hu~^:^i;^(Dmtj^^m^^us.x:i^r- 

mmmhfcK). mmmii'^m.t^o htd^-DX. 

mic^\^^x/uy^^t LX3it^^ymm^m^t^ c t 

(Dwnxh\)s mi^tLxm^^j:^^^. ^m(Dmfi\H^ 
(Dumo^wi^ti'^rsMtrji^s,, ^^x\ :mtmmxit 
/Uy'^tLx. m^oiy'^ytiy^v y^mmmt- 

5 c j; D ^mcDrnfin^om^'mmm^mm lt 
v^§o y'^yti y yv ymmo:>^xt>^mt^t L 

x^. mmi\:xmti^^Wi^-^j:^ct^n.mhrzo r^y 

%s :^mm(DmBy3micis\^xmm<D;uy^^tLx 
mmnmrz/iy^ymmiit. n-is cr^yxf- 

;V) y-75/'/nt!;l/>?^;Vi?^h4^i/9X N-/3 

X N-/S (757X9^;!/) y -r5/:^pif;Vh Ux 
h+^/v-^X y-r57:/Dlf;l/hUp< h^i^^y. 
y - 7 5 / T'p tf ;v h U X h ymx^^o 
[0 0 2 3] fss, r5y^>9y^^D*^^^^>&^^ffl■r;sil^; 
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I (o^y^yfs V T'y y^u. 7j<cD#ftT-i^ll i i 
•^-mn. m±mmBo^^\^^'o-m.\ 1 1 (v^-^/ 

[0 0 2 4] :^^f<:, *^B^cD^6®^Mmitt. 
4 ^Sft Lfctt. 02(a) fC^ Lfc^sn-f ;V 3 0 20 

MwtT»i4^fti6. mmi±Mm^^<j^ so 

[0 0 2 5] 40 

-rSo Nd-F e-B^li^HMQP-B (MAGNEQ 
UENCH«:) (H^^itUjS) "e 

|»^U ¥i§Sg^5 0 /xmi:Lfc^'|4l& ^ 

Ts N-|3 (T5yx^;V) y-T5/7°nlf;VhU>{ 

h^i/^y KBM603 imwA'c^-mM) ^^ffl 

3 Ow t %7i<jiM^^^U m%WiBmm.-^\^. 
)\^ym^>i.\^fzo Ba-&MJ± 3 w t %. :$)<S^M-&^ff 50 
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lii2 0'C. 6 0^T*fe«o c03y/^«!7yH#i^^. 
if|2mm^ ]f$5. Smiris R$ 3 0 2 mmtOSF^fcjt 
JKU 5. 0 ton/cm' ©:/lxXffiT«U -7^' 
^>yMf'-X4^Mjit/co ^DMLT'UXfl^ii. 5 

— X4»s 1^12. 1mm. ®$ 2. 3 5 mm. fi^ 3 0 
2mml?feorco ^fe. t#5.n/cx'<^'^s'y he-7>^An 
XLTiiS^tf ^ ^ fc^m. 5 . 9 g / c m\ 

(BH) ma x = 8. 9MG0 e-e$.-r)/co 
[0 0 2 6] ^^l/^-e. :S^2©¥a§!5 2a (0 5) ®lfi 
3g:^[nl^0° i:Lfci:*{c. ^ftlUDfcB" (DfuStc^ 
S3S#&i:$S3. 0 mm. ^S$2. Omm<Djig|5 3 a:&^ 
Jl5fi!t^nfcfi*3 0 2mm(?)l 6 0CD"^^:^^y h D— 7 
*f^3>&Slt^tc-fe>y h L/co m^(^^Wi^\t:x.=^-i^y 
7y7^";^-h^^«g'J3 OOORX ("fep^^Vy 

)|tefi3mPa • s/2 0°C) ^M*tTfe<o T'U 
XSTg|5®'5^-h 1 S^ifit. :/lxXJEO. 5 t o n/ 

cm' -amrnxm^Hmx.^^. \ 5#k«^l. @ 
«Lfco ^^v^-c-s pg|5i^{^ia^*nfc-7^^^>y he-x 

4 ®±g|5cD^®{C 3 0 0 0 R X (-fep^ ^tt. Ifefi 3 
mPa • 8/2 010 J^^^U 3 0#]K«U ;KBm 

>y h 1 ^-fe -y h :S;^¥Sg|5 2 a © 
it^^lRl^O" iit/ciitfc. ^StlHlD^i:8° ©OTc 
%^WM^}l\Z.^V h L. 2 5 k 0 e -e^^Lfco 

3 k~4 kO e-e*^Lfco ^*5. # 
fc*>©i:^So t#5>nfc3S®v^^^-.^y ha-v 1 CDjgJl^ 
D-^ 1 cO:K#®©^ll^[Hl®^m^JS« 1 0 5 mT. 

^fii<it*i 9" -^^ofco Sfc. 

tt+O. 8° . ?i*gg7^5^y+a±3mTl?feofco 
[0 0 2 7] (i:b«?M) WC. |:bl5M^^fo ^(DJti^ 
^Otc^oV^Tts ±fB^M^!li:llDafiK©vy:^.«y hP- 
3 . fip-^ . 2 a OM^ijU-^ 0 ° L 

fcfcttc. ^fMiIDtc8° cDf4Bti:fe;53g#®cfs3. 
0 mm. -^-^2. 0 mmcDjfgP 3 a y?)^ffM$tlfcft$ 3 
0 2mmcDl 6 ^^-^y^-^y ^^^ft^S^fflV-'fco 
|fi»30lt«#±^SSH (V^^vhlf-X4) ti. ffffi 
b^M-et#e)nfc S m- F e - Nl^cDd~i^?^5-e. 
\f?4lili2. 0 — 2. 1mm. 2. 25 — 2. 35 
mm. M$3 0 2mm-eSSo S:S;3^;V3 0^fflV\ 
2 5 K 0 e ®?iJ^T'«?Sb/c:o mWmmh 
(BH)max«9. 1 MG 0 el?SofCo ^^V^^t?. v 
^^^;t> -y h D-9*#:Ojf g|5 3 a F*3fi: 3 0 0 0 R X (-fep^ 
^Vytt. Steg3mPa • s/2 0°C) ^^^U Sm 
-F e-N^©rfA^e^ligUl^fcmU -■m.-h-G 
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>y h ^Ui^MliBLtcS-^^mmh. 3 k~4 k 0 
(BH) max = 9. 1 MG 0 e T?Sofco ^(OHo 

{c. immxm\'^fcm±m^^(om\ (bh) m lo 

3l#P-9-'*S"e^3-r;l/-^2 5 k 0 e-^*?iLT 

[0 0 2 8] ^^tC. 08Ji. ^^B^cO^jtTjS. WimJS 

m^i:^-oxmM\^rcmM^^'^vYu~^-^m^hrcm 20 

^At. mm^Bt. mmyt^^cm^m^xh^^o m 
BB^^ A it. mftiifi K munm 5 0 ®m 
mmB5 u ®)iegP5 2. m^ms 3. iig^s 

-y-xeoF^fc. ^mmic^^xmm-sH?>mB'? 

^rv^^o ]l^v^^^>>y ha— 7 ltt@S^nT43D> 30 

mi^i^5ot(DM\^mcw^t^ctK^-DX. mm 
^±.(DmmMm±}mn.m^vi'~^Hm-^%xMm: 
nvo mtmi=^5 o±oh-f-m. m^^5 4iz.xm 

WAt-MM^ 5 5 \zx Yi—m^^m-^^x. wm-\mm 

[0 0 2 9] 40 

>y h a - ^ . V ^ >y h D - ^^ft® ^JSffi 
X^S^H^f S ^ i: J: o T-ia5^®?i^#tt^^§ < 

^ittii?t« LTjs^itsi-^ u h ^ o TH^-r 

m\oy^mnxmm<^^^mmMhx so 
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3i^®^;^?i*{fcLfc^&S0^^Lfcm@fflvy^-y h 

^-15X. MBri~^}Lhxm.^\LX^W<^\,i;.mM7s^) 
{cMg|5l^Ji:«^*tiSfcJ6. v^ts-y fe-X®#;^3S 

mzcom^Mlt. 7''7X^>y^N'^t-^y hP-^*#:<0^ 
a3F*3{c#±^^0 v^'^ -y Mf-X^m-a-HS tfc*« 

{c^r^-rsv^~^.>y Mf-x (7x7-rhgi5^) comij 
^-Mib ^^ht^xi^o if sRS 3 (Dmm\t. m^wm b 

iRi (]^#xu-:/i;Ofi[eM^5b^fi^:&:^i^!i) 
■lifc«^T\ >y h tf-X^ffli6jAC? J: ^hhTc(D 

x\ mti^^'^v^^-mmummx^^o 

[0 0 3 0] ^^«4£0%SJfCj;tl^i\ 
^>y hD-9;&#?i-rStc^LT. u— 7*»c-#:{t: 

^SttJb^lSS D . nx h mmxt^o WM 6 <D%0^ 
{cj;n«\ v^'^.-y M£-X©affiti:S«5Sg*^}iV^>^ 

r 7 r u w h ^^«gij^m*-r § /citT\ ^mm 
^mi3mci:^xmmvrcmM'^^^yhxi- 

9^fflV^T]SmP-9>&SftL. CCDiS#P-^^S« 

mii^^mt^^tif^x^^o m^scomMii. mm 
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[HI] ( a ) 7!)M ( d ) \ii^^m(D-mmmim^ 

[02] (a) 5.tf (b) \,ti^^<0^2(DmMBWiZ. 
[03] (a) Rt; (b) JiSS«?ia&t>'3-^'«^ 
[04] (a) (b) Rtf (c) tiTjc^B^cDftfecD^fitSJ^ 10 
[05] *^B^©fao^SiJ^I|{i:#;&?im-7^';^^>y 

[06] m±wmmh7^/^y=7yoym,:^ti-Xh 
[08] *^^®i!jg7j^. mm^m^^-^xmrnhfc 
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[09] (a) jitf (b) ir^(Dmm^if^-^ hU- 
[0 1 0] mm.'^-^^-y hP-^{i:*i6e)n§#tt^^ 

1-00 

[011] (a) S:t? (b) i,rmi(Dsm^:^moiK 

1 Mmr?^^yhti-^. 2 2 a TOffis 

3 •^^^^yhU-'^ifi^ 3 a JigP. 3 b ^aL^ 
7L 3 A M;^lHlF«gM. 4 ^'^^>^yhe-X. 4 a 

. 4 A ffi. 1 1 1 2 #M 

1 2 a i^?^s 1 3 T§i5y-^^ 1 4 

^^'^ 1 5 tm^m. 1 5 a 2 1 ^frt 

^.3 0 2g:S3-i';K 3 5 3-^. 4 0 T-:/ 

A mmmi^^-. b c ^^^le^^s 5 
0 m^i^y'^i. mmnw) ^ 5 i^mm. 52 m 
53 m^m. 54 ig^as. eo y-x. 
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